INTRODUCTION
Surgical mortality for infective endocarditis (IE), while declining in the last decades, stands out as an important cause of death in native or prosthetic valve interventions [1] [2] [3] , justifying early diagnosis and appropriate antibiotic therapy as key points to the success of the treatment [4] .
Clinical complications and treatment failure may suggest surgical valve replacement for IE by up to 60% of cases [5] [6] [7] . However, due to possible association between increased incidence of postoperative complications and mortality, the real benefit of early surgical intervention on IE remains doubtful [8] .
In the absence of adequate treatment, IE can be fatal. Despite the medical and surgical treatment being able to modify the course of disease, mortality remains high, ranging from 17% to 36% of cases according to the population studied [9, 10] . In this context, this study evaluated the mortality of patients undergoing cardiac valve surgery (CVS) in the presence of IE in an attempt to identify independent predictors of 30-day mortality in a regional referral center.
METHODS
This study evaluated 837 patients admitted to the São José do Rio Preto Medical School Cardiac Surgery Postoperative Intensive Care Unit after CVS from January 2003 to May 2010. This Brazilian Hospital is a regional tertiary referral service with 540 beds for a population demand of 1.5 million inhabitants. In this research, patients were divided into two groups: (SG) study group, subjects undergoing CVS in the presence of IE; and (CG) control group, consisting of patients with CVS performed in the absence of IE. The analysis was conducted as a prospectively historical type, including gathering information on the local computer database. The constitution of SG considered the recent recommendations of the American College of Cardiology / American Heart Association for IE surgical approach [11] . This study was approved by the São José do Rio Preto Medical School Ethics Committee (6079/2010) and, because of its observational nature, the informed consent was waived.
We evaluated demographic data, clinical outcomes and complications occurred in the postoperative period, and 30-day all cause mortality. Categorical data are presented as absolute numbers and percentages, and continuous variables as mean ± standard deviation (SD) or median and interquartile, when applicable. Categorical data were compared by chi-square test or Fisher's exact test and continuous variables were compared using the nonparametric Mann-Whitney test. Survival curve was constructed to demonstrate the outcome of 30-day mortality for both groups. The Cox regression analysis was used to determine independent predictors of 30-day mortality. Hazard ratio (HR) and 95% confidence intervals (95% CI) were calculated for predictors of mortality. The analysis was performed with the SPSS software (version 20) and P value <0.05 (two-tailed) was considered statistically significant.
RESULTS
In our series, 64 (8%) patients underwent CVS in the presence of IE, and 37.5% had surgical intervention in multiple valves. In the SG there was predominance of males (67%) lower body mass index ( , P = 0.028, 90 min, P = 0.020 and 4 points, P <0.001, respectively). Table 1 shows the demographic and baseline characteristics of all groups.
The analysis of clinical outcomes demonstrated that the EG had a higher percentage of subjects with prior cardiac valve surgery (47%), higher prolonged intensive care unit (ICU) length of stay (over 14 days) (16%) and need for dialysis (9%) compared to CG (28%, P = 0.001; 7%, P = 0.020 and 2%, P = 0.002, respectively, Table 2 ). Consequently, patients undergoing CVS in the presence of IE had higher 30-day mortality (17%) compared to those without active infection (9%, P = 0.038).
The following variables were included in the univariate Cox analysis: age (years), male gender, body mass index (kg/m 2 ), readmission to intensive care, diabetes mellitus, CVS in the presence of IE, multiple valve surgery, acute kidney injury, dialysis, left ventricular systolic dysfunction moderate or severe, redo surgery, reoperation for bleeding, tracheal reintubation and type I neurological injury. Table 3 shows the variables associated with 30-day mortality, highlighting age (P = 0.007), acute kidney injury (P = 0.004), dialysis (P = 0.026), redo surgery (P = 0.026), reoperation for bleeding (P = 0.013), tracheal reintubation (P <0.001) and type I neurological injury (P <0.001) as independent predictors of death determined by multivariate Cox regression model. Cardiac valve surgery in the presence of infective endocarditis was a predictor of death in the non adjusted analysis (HR = 1.96, 95% CI = 1.04 -3.70, P = 0.038, Figure 1 ). However, after adjustment for predictors in the multivariate model, this variable was not independent (P = 0.06). 
DISCUSSION
Despite the current knowledge including prevention, diagnosis and treatment, IE remains a not rare cause of hospitalization with high morbidity and mortality [12, 13] . In our analysis, we found 8% of valve-related surgery approaching to IE, percentage similar to that observed in national, North American and European casuistic [14] [15] [16] . Moreover, we confirmed high 30-day mortality (17%) for patients undergoing CVS in the presence of active infection, as recently reported by Prendergast & Tornos (ranging from 6% to 25%) [17] . However, the surgical approach in the presence of IE wasn't confirmed as an independent predictor of death in our series.
Our series of patients considered subjects with high severity disease transferred from other hospitals for surgery treatment with established diagnosis of IE, justified by the infection refractory to medical treatment. In this context, factors such as age, comorbidities, clinical presentation and surgical technique used in valve approach can influence the postoperative results [18, 19] . Although there is no statistical difference between the groups in age, this variable was found as an independent predictor of 30-day mortality in patients with IE, reinforcing results of Murdoch et al. [20] . Furthermore, in contrast to data of Chirillo et al. [21] , the prevalence of diabetes mellitus was similar between the groups do not representing a risk factor for poor clinical outcome in patients with active IE undergoing CVS. Although evidenced greater proportion of male gender and lower body mass index in EG, these parameters were not associated with worse postoperative prognosis. The higher cardiopulmonary bypass duration in this group may reflect the greater surgical difficulty for a complete removal of the cardiac valve in patients with IE [17] .
The International Collaboration on EndocarditisProspective Cohort Study [20] reported 17.7% of overall in-hospital mortality for patients with IE, while Wallace et al. [22] reported 15% mortality in the group undergoing medical treatment and 22% for those who underwent additional surgery. Still, the hospital mortality in patients with valvular abscess due to complications of IE has been reported as 19.2% in Brazilian patients [23] . Similarly, the present study found a hospital mortality rate of 17% at 30 days for patients undergoing CVS due to IE and prolonged ICU length of stay, probably reflecting the severity of sepsis in these individuals [24] [25] [26] . However, the anatomical location of the valve infection was similar among the groups, confirming the absence of its association with clinical complications, including mortality, reflecting results previously presented by Rostagno et al. [13] .
In this context, the presence of signs of heart failure, persistent infection, acute kidney injury, thrombocytopenia, paravalvular abscess at echocardiography and need for urgent surgery are indicated as predictors of hospital mortality [27] [28] [29] . Several studies have associated renal dysfunction with worse prognosis in the evolution and treatment of IE, reporting sepsis, lesions in glomerular architecture and antibiotic toxicity as etiologic factors [22, 30, 31] . Results of this analysis confirmed the acute kidney injury requiring dialysis as independent predictors of hospital mortality.
This study demonstrated that reoperation, including re-exploration due to postoperative bleeding, was also a predictor of 30-day mortality. Attempting to decrease perioperative mortality for valve replacement surgery in the presence of IE, Musci et al. [32] recently proposed valvuloplasty as an effective alternative in previously selected cases, with consequent reduction in the need for reoperation and recurrent infections, but this surgical modality was not evaluated in this analysis. Besides these factors, the type I neurological injury and tracheal reintubation stood out as predictors of mortality in patients undergoing CVS in the presence of IE, in agreement with previous studies [33, 34] . In this case, the manifestation of encephalopathy due to cardiovascular surgical procedure or severe sepsis, characterized by altered mental status or focal neurological deficit without evidence of impairment in anatomical imaging methods may have contributed definitely to returning to invasive mechanical ventilation and consequent high risk of in-hospital deaths.
Study limitations
Studies related to IE approach are limited by its low relative frequency, the huge variability of the population affected and their underlying risk factors, represented mostly by series of case reports or single centers experience. In our sample, due to the small number of valve involvement by IE, there was limitation in demonstrating the relationship between prognosis, native or prosthetic valve involvement and etiologic agent identified in blood cultures, a fact worsen by the wide range of pathogens involved in its manifestation, affecting the scope and statistical power to draw definitive conclusions. Further investigations are needed to evaluate whether more sensitive prognostic markers may improve the detection of high-risk patients for whom aggressive surgical valve treatment during an IE can really contribute to the reduction of in-hospital mortality.
CONCLUSION
Although hospital mortality rate for patients undergoing cardiac valve surgery due to refractory infective endocarditis remains high in the Brazilian population, the surgical approach during an active infection is not confirmed as an independent predictor of death in our series.
In this case, age, acute kidney injury, dialysis, redo surgery, re-exploration for bleeding, tracheal reintubation and type I neurological injury stand out as predictors of inhospital mortality (30 days) in this population.
